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(54) AZO COMPOUNDS OF LOW SOLUBILITY, THEIR 
PRODUCTION AND USE AS PIGMENTS 




(71) We, SANDOZ LTD., of Lichtstrasse 35, Basle, Switzerland, a Body Cor- 
porate organised according to the laws of Switzerland, do hereby declare the invention, 
for which we pray that a patent may be granted to us, and the method by which it is 
to be performed, ro be particularly described in and by the following statement: — 
This invaition relates to disazo compounds of formula 



co-x co-x 

N /V ^ 
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in which the symbols X are identical and stand for a group of fortnula Ri — O — 
— iNHa or Ri— »NH — wh«e Ri is a hydrocarbon radical which may be substituted 
and/or may contain one or more hetero atoms^ the symbols Ra stand Ifor identical or 

10 different carbozylic acid acyl radicds, A stands for a divalent hydrocarbon radical 
which may be substituted and/or may contain one or more hetero atoms, and the rings 
B and D may each bear one or more further substituents, and where die molecule is 
free from carboxylic acid and sulphonic acid groups. 

The hydrocarbon radicals Ri which may be substituted and/or may contain 

15 hetero atoms include alkyl and cydoalkyl radicals, notably diose which contain 1 to 6 
carbon atoms and may be substituted by, e.g. one or more halogen atoms, hydroxyl, 
alkoxy, phenyl, phenoxy, cyano, acyl, acyloxy or acylamino grou5)s; and phenyl, thi- 
azolyl, diienyl or pyridyl radicals which may bear one or more of the aforenamed 
substituents and, additionally, one or more nitro or alkyl groups. These substituents 

20 may in turn be further substituted. 

The carboxylic acid acyl radicals R2 are understood to cover, among others, 
alkylcarbonyl radicals which have 1, 2, 3 or 4 carbon atoms in the alkyl radical and 
may bear one or more substituents (e.g. halogen atoms, hydroxyl, alkoxy, phenyl or 
phenoxy groups), and benzoyl radicals in which the phenyl radical, besides the afore- 

25 mentioned substituents, may bear one or more nitro or alkyl groups. 

Examples of divalent hydrocarbon radicals A bearing, if desired, one or more 
substituents and/or containing one or more hetero atoms are alkylene and cycloalkylene 
radicals which have preferably up to 8 carbon atoms and like the aforenamed alkyl 
radicals may be substituted; phenylene radicals, in particular 1,4-phenylene radicals j 

30 2,6- and 1,5-naphthylene radicals; 4,4'-diphenylene radicals and radicals of the 
formulae 
[Pnce 25p\ 
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(III) 



in which the symbols Re each stand for hydrogen, chlorine, bromine, methyl, methoocy 
or e±oxy. 

The compw)unds of formula (I) may be produced by the diazotization of 1 mole 
of an amine of the formula 



10 



where V represents a group of formula — CHa— , — NH— , — 0— , — S— , — CO — 
or— .SO2 — . 

In addition to the two carboxylic acid ester or amide groups — CO— X, each of 
5 the rings B and D in formula (1) may bear one or more substituents such as halogen 
atoms, methyl, halogenomethyl ,alkoxy, cyano or nitro groups. 

The term "acyl" refers to ^oups of the formula R— Y— or R' — Z-— , where R 
stands Ifor a hydrocaiion radical which may bear one or more substiments (e.g. 
halogen atoms, hydroxyl, alkoxy, phenyl or phenoxy groups) and/or may contain 
10 one or more hetera atoms^ preferably for an dkyl or phenyl radical, Y for a radical 
of formula — 0^-CQ~ or — SO2— , R' for a hydrogen atom or for one of the mean- 
ings of R, Z for a radical —CO—, — NR"CO— or — NR^SO^— , and R" for a 
hydrogen atom or for one of the meanings of R. 

By "halogen^* is understood fluorine, chlorine or bronwne. Preferred compounds 
15 of formula (I) conform: to the formula 15 

in which the symbols Xi are identical and stand for groups of 'formula R3 — O — 3 
— NH2 or R3— NH— where R3 is alkyl with 1 to 3 carbon atoms, unsubstimted phenyl 
or phenyl substituted by one or more substituents selected from chlorine, bromine, 
methyl, methoxy and ethoxyi the symbols R4 stand for acetyl or benzoyl; Ai stands 
for unsubstituted phenylene or phenylene substituted by one or more substituents 
selected from fluorine, dilorine, bromine, methyl, methoxy, ethoxy, trifluoromethyl and 
cyano, unsubstituted diphenylene or diphenylene substituted by one or more substi- 
tuents selected firom chlorine, bromine, methyl and methoxy, or naphthyl, and in which 
the groups — CO — ^Xi are bound in meta- or para-position to each other on the 
pertinent benzene nuclei. Especially preferred compounds are those in which the X 
symbols are identical and stand for groups of formula R3— — where has the 
aforestated meamngi preferably those in which R^ stands for acetyl Compounds of 
the formula 
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(IV) 



and 1 mole of an amine of the formula 




followed by coupling of the resulting diazonium compoimd or compounds with 1 mole 
5 of a comp'ound of formula 5 

R.-^H2-^C0— NH—A—NH— CO---CH2— R2 (V) 
wherein R2 and A have the aforestated meanings^ drying the resulting tetracarboxylic 
acid, ccmverting it with a halogenating agent into the tetracarboxylk: acid halide and 
condensing the halide with 4 moles of a compound of formula 

10 . X-H (VI) 10 

wherein X has the aforestated meaning. 

A corresponding method of production for the compounds of fmnula (II) is 
analogous and comprises diazotization of 2 moles of amino-isophthalic acid or amino- 
terephthalic acidj coupling with 1 mole of a compound of the formula 

15 R,--CH2--CO--NH~Ai--NH--CO--CH2— (VII), 15 

where and Ai have the aforestated meaningSj drying the resulting compound, con- 
verting the resulting tetracarboicylic acid into the tetracarboxylic acid* halide and con- 
densing the halide with 4 moles, of a compound of the formula 

X, - H (VIII), 
20 where Xi has. the aforestated meanings. 20 
Special preference is given to lj4-bis-(acetoacetylamin'o)-benzene as coupling com- 
ponent 

The coupling reaction is generally carried out in weakly acid medium within 
the temperature range of — 5°C to +20°C, more especially at 0°C to +5°C. 

25 The. disazo-tetracarboxylic acid compounds formed in these, processes must be- 25 

thoroughly dried bdfore the subsequent steps of the process in each case, in \iew of. 
the sensitivity of ithe halogenating agents and acid halides. 

Phosphorus chlorides and bromides or thionyl chloride are the preferred halogen- 
ating ageiits. Halogenation is preferably carried out in an inert solvent such, as benzene, 

30 toluene, a xylene mixture, nitrobenzene or chlorinated benzenes, at temperatures up 30 
to the region of the boiling point of the mixture present. Similarly, condensation of 
the tetracarboxylic halides with the compounds of formulae- (VI) or (VIII) is best 
carried out in one of the aforenamed solvents at the boiling temperature of the sol- 
vent. It is generally of advantage to add an anhydrous acid-binding ageat, e.g. an 

35 alkali metal carbonate, bicarbonate or acetate, pyridine or dimediyl foimamide. A num- 35 
ber of the compounds of formula (I), namely those in which X m each case represents 
an Rj — Q — group and those of the formula 
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in which X in each case rq>resents a group of formula Ri — — > — NH2 or Ri — NH — 
and where Ri, R2 and A are as defined above, can be prepared by the diazotizadon 
of 1 mole of an amine of diefonnula 



and of 1 mole of an amine of die formula 



(x/J 

or by the diazotizadon of 1 mole of an amine of the formula 



and 1 mole of an amine of the formula 



followed by coupling of the resulting diazonium compound or compounds with 1 mole 
of a compound of formula (V), 

With compounds of formulae (X) to (XIII) the coupling reaction is again carried 
out as given above. 

15 The final disazo compoimdsj especially when they are submitted to the normal 15 

preparatory treatments for pigments, are suitable for the mass pigmentation of synthetic 
polymers and synthetic resins such as polyethylene, polystyrene;, polyvinyl chloride, 
poromerics (synthetic leather) and rubber latices, in die presence or absence of sol- 
vents. Furtiier suitable uses include the dyeing of viscose rayon and cellulose acetate 
fibres in the spinning solution^ the pigmentation of oil and water based paints includ- 20 
ing lacquers and enamels, the pigmentation of printing inks, paper dyeing in the 
stodky and ±e coloration and printing of textiles. 

The yellow coloration imparted by the pigments in these various materials is 
resistant to migration and fast to light. The fastness to washing cross dyeing, blind 
vats, rubbing, overspraying, solvents and bleaching with chlorine, hypochlorite or per- 25 
oride is good to very good. The pigments show notably good transparency and heat 
stability. 

In the following Examples the parts and percentages arc by weigjht and die 
temperatures in degrees centigrade. 

Example 1. 30 

The dye of the formula 



1 c/ Y 

N \ 



5 



1,328,&61 



5 



is produced by the diazotization of 5-aimno-isophthalic acid and coupling the resulting 
diazonium compound with lj4-bis-(acetoacetylariiino)-2,5-dichlorobenzene. 

14j6 Parts of it are added to 300 parts of chlorobenzene and 3 parts of dimethyl 
fonnamide with stirring and the temperature is increased to 95-— 100°. At this tem- 

5 perature 10 parts of thionyl chloride are allowed to flow it, after which stirring is con- 5 
tinued for about 2 hours at 130°. The reaaion mixture takes on the form of a iJiick 
yellow crystalline slurry. The end-point of the reaction is indicated when no further 
hydrogen chloride escapes. The temperature is reduced to 80°, the product filtered 
and washed with chlorobenzene, then, after further cooling, it is washed witii benzene 

10 and finally widi petroleum ether. The acid chloride thus obtained is vacuum dried 10 
at 70°. 

A soludtm of 8.03 parts of this product in 100 pans of chlorobenzene is raised 
to 100°, at which temperature a solution of 5.64 parts of 2-methyl-3-chloroaniline 
and 3.2 parts of pyridine in 20 parts of chlorobenzene is added. The temperature is 
15 increased to 130° and the reaction solution stirred well for 10 hours at this temperature. 15 
The pigment formed is filtered, washed with hot chlorobaizene mtil the fQtrate runs 
clear, washed again widi methanol to free it from the adhering chlorobenzene, and 
dried at 70° with vacuum. A loose powder is obtained which has the formula 

20 In polyvinyl chloride it produces bright greenish yellow pigmentation with very 20 

good light fasmess and migration resistance. 

In place of 5.64 parts of 2-metfayl-3-cfaloroaniline, 4,32 parts of benzyl alcohol 
can be used, which results in a yellow pigment with comparable fastness properties. 
The procedure of Example 1 can be employed to produce the pigments specified 
25 in Table 1 below, starting from the diazo components, coupling conaponents and 25 
amines named in columns I, II and III respectively. The shade of these pigments in 
polyvinyl chloride is given in the final column. 
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TABLE 



Example 
No. 


I 


n 


m 


IV 


2 


S-Amino-iso- 
phthalic acid 


l54-Bis-(acetoaceryl- 
aininq}-beiizene 


2-Methoxy- 
aniline 


yellow 


3 


do. 


do. 


2-Methyl- 

5-chloro- 

aniline 


do. 


4 


do. 


do. 


2- Methyl- 

3- chloro- 
aniline 


do. 


5 


do. 


l54-Bis-(acetoacetyl- 
ammo)-'2-chlorobeiizeae 


do. 


do. 


6 


do. 


do. 


2-Methyl- 

5-chloro- 

aniline 


do. 


7 


do. 


l,4-Bis-(acetoacetyi- 
amino)-255-dichloro- 
benzene 


Aniline 


do. 


8 


do. 


do. 


2-Met3iyl- 

5-chloro- 

aniline 


do. 


9 


do. 


l,4-Bis-(acetoacetyI- 

aimno)-2,5-dimetfayl- 

beozene 


2-Methyl- 

5-chIoro- 

aniline 


do. 


10 


do. 


do. 


ortho- 
Tolaidine 


do. 


11 


do. 


l54-Bis-(acetoacetyl- 
amino)-2-inediyl-5- 
chlorobenzene 


2-Methyl- 

5-chloro- 

aniline 


do. 


12 


do. 


do. 


2- Methyl- 

3- chloro- 
aniline 


do. 


13 


do. 


l54-Bis-(acetoacetyl- 

ammo)-2j5-dimethoxy- 

benzene 


Aniline 


do. 
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TABLE (ConQ 



Example 
No. 


I 


II 


III 


IV 


14 


: 5-AiniHOriso- 
iphthalicadd? 


l,4^Bis-(acetoacctyl- 

aiiiiiio)-2^5-diz]iethozy- 

benzene 


ortho- 
Toluidine 


yellow 


15 


do. 


434i'-Bis-(acetoacetyl- 
ainmo)-dipbeayl 


2- Methyl- 

3- chloro- 
oniline 


do. 


16 


do. 


do. 


ortho- 
Toluidinc 


do. 


17 


do. 


4,4 '-Bis-(acetoaeetyl- 
amino)-3,3 '-dichloro- 
diphen^. 


2- Methyl- 

3- diioro- 
aniline. 


do. 


18 


do. 


do. 


2-Methyl- 

5-chloro- 

aniline 


do. 


19 
20 


do. 
do. 


4,4 '-Bis-(acetoaeetyl- 
ammo)-3,3 '-dimethyl- 
diptienyl 

do. 


do. 

2- Metliyl- ' 

3- chloro- 
aniiine 


do. 
do. 


21 


2-Ammotere- 
phthalic add 


l,4-Bis-(acetoacetyl- 
ainino}-'benzene 


do. 


do. 




An 
QO. 


00. 


z-iVicuiyi'' 

5-diloro- 

aniline 




23 


do. 


l,4-Bis-(acetoacetyl- 
amino)-2,5-didiloro- 
benzene 


do. 


do. 


24» 


da- 


d&. 


2- Metbyl- 

3- diloro- 
aniline 


do. 


25 


do. 


4,4 -Bia-(acetoacetyl- 
anuso)-diphenyl- 


do. 


do. 


26l 


dQ. 


: 44*'-Bis:-(acetoacetyl- 
animo}-33 '-dicfaloFO- 
; dfphenyl 


do. 


do. 
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TABLE (Cont.) 



Example 
No. 


I 


II 


III 


IV 


27 


2-Ainmotere- 
phthalic add 


l54-Bis-(acetoaceiyl- 
aiiimo)-3,3 '-dimethyi- 
diphenyl 


2- Methyl- 

3- chlord- 
aniline 


yellow 


28 


do. 


l34-Bis-(acetoacetyl- 
ainino)-2-chlorobenzene 


do. 


do. 


29 


do. 


l54-Bis-(acetoacetyl- 
aiiuno)-2-inethylbeiizene 


do. 


do. 


30 


do. 


1^4-Bis-(acetoacetyl- 

aniino)-2-inethoxy- 

benzene 


do. 


do. 


31 


do. 


l,4-Bis-(acetoacetyl- 

ammo)-2,5-dimethyl- 

benzene. 


do. 


do. 


32 


do. 


l,4-Bis-(acetoacetyl- 

amino)-2,5-dimethoxy- 

benzene 


do. 


orange 


33 


do. 


l,4-Bis-(acetoaceiyl- 
ainino)-benzene 


Ammonia 


yellow 


34 


do. 


l54-Bis~(acetoacetyl- 
aniiiio)-2,5-dicliloro- 
benzene 


do. 


do. 


35 


do. 


l,4-l>]B-(^aceLoaceyfi- 
amino)*2-cblorobenzene 


do. 


do. 


36 


do. 


l54-Bis-(acetoacetyl- 
anuno)-2j5-dimethyl- 
baizene * 


do. 


do. 


37 


do. 


l,4'-Bis-(ben2oylacetyl- 
amino}-benzene 


do. 


do. 



10 
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Example 38. . 

10.74 Parts of 5-ammo-iso-pIithalic acid diamide. are dissolved m 300 parts ot 
glacial acetic add with heating. After cooling to 20°, 20 parts of concentrated hydro- 
chloric acid and 200 parts of water are added. The suspension, of the amine salt is 
diazotized in the nonnal way with 60 parts of 1/normal sodium n^tnte solutron. A 
clear ycUow diazo solution is formed which is buffered to pH 4 with 50y4. sodium 
acetate solution. A solution of 10 parts of l,4-bis-(acetoacetylainma>2,5-dimed^^^^ 
benzene in 100 parts of water, 10 parts of 30% sodium hydroxide solution and 10 
parts of edianol are dropped in at about +5° with good stirrmg. 

On completion of coupling, stirring is continued for a further hwir at »u . -tne 
precipitate is filtered, washed with hot water to free it from salt, and vacuum dnea 

^^The product is a reddish yellow pigment^ which, as a colorant in plastidzed poly- 
vinyl chl'oride, is migration resistant, heat stable and very fast to light. 

If tiie crude pigment is treated witii a solvent such as dimethyl foimamide witn 
heating, the pigmentations are more brilliant and of more intense colour. 
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Example 39. 

Following the procedure of Example 38, 10.74 parts of 5-amino-iso-phthaIic acid 
diamide are diazotized and the diazo solution is buflEered to pH 4. A solutit>n of 10.9 
paits of l,4-bis-(acetoacetylamino)-2,5-dichlorobenzene in lOO parts cf water is added 
5 dropwise with vigorous stirring, together with 10 parts of 30% sodium hydroxide solu- 5 
tion and 10 parts of ethanol. Continuing as in Example 38, a greenish yellow pigment 
is obtained which has excellent pigmentary properties. 

Example 40. 

6.62 Parts of 5-amino-iso-phthalic acid-di-{phenylaniide) are dissolved in a mix- 
10 ture of 150 parts of glacial acetic acid and 150 parts of propionic acid with heating. 10 
After the solution has cooled to 20° it is set with 20 parts of concentrated hydrochloric 
acid and diazotized at 5° with 20 parts of l/normal sodium nitrite solution. 

The diazo solution is buffered to pH 4 with 50% sodium acetate solution, then, 
at about 4-5°3 a solution of 3.3 parts of l54-bis-(acetoacetylamino)-2,5-dimethylben2ene 
15 in 100 parts of water, together with 10 parts of ethanol and 10 parts of 30% sodium 15 
hydroxide solution, are dropped in with vigorous stirring. 

Stirring is continued after completion of coupling for 1 hour at 80°, after which 
the precipitate is filtered, washed with hot water to free it from salt and dried at 
70° with vacuum. 

20 A reddish yellow pigment is obtained which produces migration and heat resistant 20 

shades oif very good light f asmess in plasticized polyvinyl chloride. 

In the following Table 2 diazo (column I) and coupling (column 11) components 
are named, with which further pigments can be produced by reaction procedures 
analogous to those of Examples 38 to 40. 
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TABLE 2 



Example 
No. 


I 


II 


IV 


41 


S-Amino-iso- 
phthalic acid 
diaiilide 


l,4-Bis-(acetoacetyl- 
amino)^DeQzezie 


yellow 


. 42 


do. 


l,4-Bis-(acetoacetyl- 
ainino)-2-'chlorobe£izene 


do. 


43 


do. 


1^4-Bis-(acetoaGetyl- 

amino)-2-eliioro-5- 

methylbenzene 


do. 


44 


do. 


W-Bis-Cacetoacetyl- 
aiiiino)-2-nietliylbeiizeiie 


do. 


45 


do. 


l,4-Bis-(acetoacetyl- 

ainino)-2,5-dimetiio3ty- 

benzene 


oraiige 


46 


do. 


l,4-Bis-(aceloacetyl- 
ainino)-2-medioxybenzene 


yellow 


47 


do. 


4,4 '-Bis-(acetoacetyl- 
aiximo)-dipheayl 


do. 


48 


do. 


4,4 -Bis-(acetoacetyI- 
anuno)-3,3 '-didiloro- 
diphenyl 


do. 


49 


do. 


4,4'-Bis-(acetoacetyl- 
aniino)-3,3 '-dime&oxy- 
diphenyl 


uO. 


50 


do. 


4^4 -Bis-Cacetoacetyl- 
ainiiio)-3,3 '-dime^yl- 
diphenyl 


do. 


51 


5-Amino-iso- 
phthalic add di- 
(phenylamide) 


l,4-Bis-(acetoacetyl- 
ainiiio)-beiizene 


do. 


52 


do. 


l,4-Bis-(acetoacetyI- 
aniiiio)-'2-chlorobenzeae 


do. 



Example 53. 

8.4 Parts of 5-amiiio-iso-pIidialic add dimediylester are dissolved in 300 parts 
of water and 20 parts of concentrated hydrochloric add with healing. The solutiioa is 
allowed to cool to 20°, clarified by filtration and diazotized at 5° with 40 parts of 5 
1/nonnal sodium nitrite solution. The diazo solution is adjusted to pH 4 with 50% 
sodium acetate solution, after which a solution of 7.6 parts of l,4-bis-(acetoacetyl- 
amino)-,2,5-didilorobenzene in 100 parts of water, cooled to about +5°, is slowly 
dropped in, along with 20 parts of ethanol and 10 parts of 30% sodium hydroxide 
solution. 10 

After the coupling reaction is complete, stirring is continued for 1 hour at 80^, 
then the predpitate is filtered, washed free ficsDm salt and vacuum dried at 70°. 
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A loose yellow powder pigment is obtained which has very good migration and 
heat resistance, light fastness and, in paints and lacquers, very good overspraying fast- 
ness. 

Example 54. 

A solution of 8.4 parts of 2-aminoterephthalic acid dimethylester in 200 parts of 
5 water and 10 parts of concentrated hydrochloric acid is stirred for 2 hours at room 5 
temperature. It is then unloaded onto 20O parts of ice and diazotized with 40 parts 
of 1/normal sodiiun nitrite solution. The clear diazo solution is adjusted to pH 4 
with 50% sodium acetate solution and to it is slowly added a solution of 7.15 parts 
of l,4-bis-(acetoacetylamino)-2-chloro-5-methylben2ene in 100 parts of water, cooled 
10 to about +5°, together with 20 parts of ethanol and 10 parts of 30% sodium hydroxide 10 
solution. 

Subsequent to coupling, the mixture is stirred for 1 hour at 80°, then the product 
is isolated by filtration, freed from salt by washing with hot water, and dried at 70° 
under vacuum. It is a loose yellow pigment with notably good migration and heat 
15 resistance, light and overspraying f asmess. 15 

The procedures of Examples 53 or 54 can be employed with the diazo and 
coupling components named in columns I and II of Table 3 below, the pigments 
thus formed having the shades noted in column IV of the table. 

TABLE 3 



Example 
No. 


I 


n 


IV 


55 


2-Amiao^iso- 
pbthalic add 
dimediylester 


I,4-Bis-(acetoacetyl- 
amino)-benzene 


yellow 


56 


do. 


l,4-Bis-(acetoacetyl- 
afliino-2,5-dimethyl- 
benzene 


do. 


57 


do. 


l34-Bis-(acetoacetyl- 

aniino)-2,5-dimethoxy- 

benzene 


orange 


58 


do. 


l,4-Bis-(acctoacetyl- 
aniino)-2-methyl-5- 
chlorobenzene 


yellow 


59 


do. 


. l,4-Bis-(acetoacetyl- 
amino)-2-methylbenzene 


do. 


60 


do. 


l,4-Bis-(acetoacelyl- 
amiiio)-2-chlorobenzeiie 


do. 


61 


do. 


l,4-Bis-(acetoacetyl- 
amino)-2-methoxybenzene 


do. 


62 


do. 


l,4-Bis-(acetoacetylT 
aniino)-2-methoxy-5- 
, chlorobenzene 


do. 


63 


do. 


l,4-Bis-(acetoacetyl- 
amino)-2,3,5,6-tetra- 
. chlorobenzene 


do. 


64 


do. 


l,4-Bis-(acetoacetyl- 

amino)-2,5-dimethyl-3,6- 

dichlorobenzene 


do. 
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TABLE 3 (Coat) 



Example 
No. 


I 


II 


IV 


65 


do. 


4,4'-Bis-(acetoacetyl- 
aiiiino)-dipheayl 


do. 


66 


do. 


4,4 '-Bis-(acetoacetyl- 
amino)-3,3 '-didiloro- 
diph«iyl 


do. 


67 


2-Ainino-iso- 
pbdialic add 
ester 


4,4 '-Bis-(acetoacetyl- 
aniino)-3,3 '-dimetiyldi- 
phenyl 


yellow 


68 


do. 


4,4 -Bis-(acetoacetyl- 
amiiio)-3,3 '-dimcthoxy- 
diphenyl 


do. 


69 


do. 


4,4 '-Bis-(acetoacetyl- 
ammo)2,2 '-didiioro- 
5^ '-dimethyldipheiiyl 


do. 


70 


do. 


l,5-Bis-(acetoacetyl- 
flTTni'no)«'nap1ith^ 1 


• do. 


71 
72 


do, 

2-Aininotere- 
phthalic add 
dimediylester 


l,4-Bis-(acetoacetyl- 

amiiio)-2-trifluoro- 

methvlbenzene 

l,4-Bis-(acetoacetyl- 
a£Qiiio)-beDzene 


do. 
do. 


73 


do. 


1,4-Bis-acetoacetyl- 
anuno)-2-d2lorobenzene 


do. 


74 


do. 


M-Bis-acetoacetyl- 

amiQo)-2,5-didiloro- 

benzene 


do. 


75 


do. 


l,4-Bis-(acetoacetyl- 
ainmo)-2-methylbenzene 


do. 


,76 


do. 


l,4-Bis-(acetoacetyl- 

a2nmo)-2,5-dimethoxy-- 

DeHftCnc 


orange 


77 


do. 


l,4-Bis-(acetoacetyl- 
ainj]2o)-2-iiiethoxybenzenc 


yellow 


78 


. do. 


4 '4-Bis-(acetoacetyl- 
amino)-dipbenyi 


do. 


.79 


do. 


4,4-Bis-(acetoacetyl- 
amino)-3,3 '-didiloro- 
diphenyl 


do. 
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TABLE 3 (Com.) 



Example 
No. 


I 


II 


IV 


80 


2-Aminotere- 
phtiialic acid 
di-methylester 


4,4 '-Bis-(acetoacetyl- 
ami2io)-3,3 '-dixncthos^- 
diphenyl 


yellow 


81 


do. 


4,4 '-Bis-(acetoacetyl- 
aiDi2io)~3,3 '-dimethyl- 
diphenyl 


do. 


82 


2-Aminotere- 

nht"halic acid 

dimethylester 


l,4-Bis-(acetoacetyl- 
fiminnV2 S-diinetlivl— 

Ql ill 1 IVJ 1 UAXUVUX T A 

benzene 


yellow 


83 


do. 


1 j4-Bis-(acetoacetyl- 
amino)-2-methyl-5- 
methoxybenzene 


do. 


OA 


UV/. 


1 4— ^ic— ^an*t■rt^^^'PTvl- 
amino)-2-methoxy-5- 
cblorobenzene 


dn 


OJ 

86 


'7— AiniTmt'prp- 

pkthalic-dimethyl- 
ester 

do. 


ainino)-2-broinobenzeiie 
l34-Bis-(acetoacetyl- 

Q m iTir»^-9-triflii rtrom Ptlivl — 

benzene 


do. 


87 


do. 


lj4-Bis-(acetoacetyl- 
flTninnV2 ^dierfioinr- 
benzene 


orange 


88 


do. 


l34-Bis-(acetoacetyl- 
chlorobenzene 


yellow 


89 




ammo)-2A5j6-tetra- 
methylbenzene 


do 




dn 
uu. 


amino)-2,5-dimethyl- 
3,6-dichlorobenzene 


do 
uu. 


91 


do. 


acetoacetvl- 
amino)-naphthalene 


do. 


92 


do. 


lj4-Bis-(acetoacetyl- 
ammo)-2,6-dicliloro- 
benzene 


do. 


93 


do. 


l34-Bis-(acetoacetyl- 

amino)-2j6-dimediyl- 

benzene 


do. 


94 


do. 


l,4-Bis-(acetoacetyl- 
amino)-naphthalene 


do. 


95 


do. 


l,5-Bis-(acetoacetyl- 
amino)-naphthalene 


do. 
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TABLE 3 (Cont.) 



Example 

ISO. 


1 


TT 

XX 


IV 


96 


2-Aminotere- 
phthalic add 
dimethylester 


2,6-Bis-(acetoacetyl- 
ainiiio)-iiaphthaleiie 


yellow 


97 


4-Ainino-iso 
phthalic acid 
dimethylester 


l54-Bis-(acetoacetyl- 
amino}-benzene 


do. 


98 


do. 


lj4-Bis-(acetoacetyl- 
amino)-255-didiloro- 
Dcuzenc 


do. 


99 


5-Aininotere- 
phtbalic add 
diethylester 


1^4-Bis-(acetoacetyl- 
amino)-beQzene 


do. 


100 


5-Aniinotere- 
phtholic add 
ai-n-propyiesier 


l,4-Bis-(acctoacetyl- 
aixiino}-235-dichloro- 
DenzcTie 


do. 


101 


S-Amino-iso- 
phdialic add 
di-^zaetayiaimae; 


la4-Bis-(acetoacetyi- 
aaiino)'benzene 


do. 


102 


S-Amino-iso- 
phthalic add 
di-^cuiyiaiiuaej 


l,4-Bis-(acetoacetyl- 
ai]iino)-bei]zeiie 


do. 


103 


S-Amino-iso- 
phthalic add di- 
(n-piopylamide) 


do. 


do. 


104 


5-Ainmo-iso- 
phthalic add di- 
(cydohesylaznide) 


do. 


do 


105 


S-Ainino-iso- 
phthalic add di- 
cydoheaylester 


do 


do 


iUO 


5-Aiiuiio-iso- 
phthalic add di- 
(2'-niethoxy- 
phenylamidc) 


amiiio)-benzene 


do. 


107 

J 


5-Ainino-iso- 
phthalic add di- 
;2'-ethoxy- 
pheaylaznide) 


do. 


do. 


108 

] 

( 

1 


5-Amino-iso- 
^hthalic add di- 
'2'-methyI-3'- 
^romopheaylamide)^ 


do. 


do. 
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TABLE 3 (Cont.) 



Example 
No. 


I 


n 


IV 


109 


2-Aininotere- 
phthalic acid 
dimethylester 


l34-Bis-(acetoacetyi- 
ammo)-2,5-difluoro- 
benzene 


yellow 


110 


do. 


l34-Bis-(benzoyiacetyl- 
ammo)-benzene 


do. 



10 



15 



20 



25 



WHAT WE CLAIM IS : 
1. Azo compounds of formula 




« 
I 



m which the symbols X are identical and stand for a group of formula Ri — Oi— , 
— iNHa or Ri— NH — where Ri is a hydrocarbon radical which may be substituted 
and/or may contam one or more hetero atoms, die symbols Rz stand for identical or 
different carboxylic add acyl radicals^ A stands for a divalent hydrocarbon radical 
which may be substituted and/or may contain one or more hetert> atoms, and the 
rings B and D may each bear one or more further substituents, and where the mole- 
cule is free from caiboxylic acid and sulphonic acid groups. 
2. Azo compounds according to Qaim 1 and of the formula 



hi 

« 



in which the symbols Xi are identical and stand for groups of formula Rg — O — 
— iNHz or Rg — ^NH — where R3 is alkyl with 1 to 3 carbon atoms^ cyclohexyl, un- 
substituted phenyl or phenyl substituted by one or more substitaents selected from 
chlorine, bromine, methyl^ methoxy and etfaoxy^ R^ stands for acetyl, or benzoyl; Ai 
stands for unsubstituted phenylene or phenylene substituted by one or more substituents 
selected from fluorine, chlorine, bromme, methyl, methoxy, ethoxy, trifluoromethyi and 
cyano, unsubstituted diphenylene or diphenylene substituted by one or more substi- 
tuents selected from chlorine, bromine, methyl and methoxy; or naphthyl; and where 
the gitnips — 00 — ^Xi are bound in meta- or para-position to each other on the perti- 
nent benzene nuclei. 

3. Azo compounds according to claim 2 in which the symbols Xi are identical 
and stand far groups of f ormida Rjs — Q— where R3 has the meaning given ix> it in 
claim 2. 

4. Azo compounds according to claim 3, m which R4 stands for acetyl 

5. Azo compounds according to claim 4 of the formula 



10 



15 



20 



25 



10 



15 
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in which the symbols Re each stand for hydrogen, chlorine, bromine, methyl, methoxy 
or ethoxy. 

»6. The azo compound of the formula 



I I 

A/ N 

7. The azo compound of the formula 



N k 



8. The azo compound of the formula 



9. The particular azo compounds of formula (I) according to claim 1 herein 10 
described and exemplified. 

10. A process for the production of an azo compoimd of formula (I) according 
to claim 1, which comprises the diazotization of 1 mole of an amine of the formula 



m 

and 1 mole of an amine of the formula 15 

ffo-cc 



17 



17 



followed by coupling of the resulting diazonium compound or compounds with 1 mole 
of a compound of the formula 

R2-^2_CO— NH— A— NH— CO--CH2— R2 (V) 

where R2 and A have the meanings given to them in claim 1, drying the resulting 
5 tetracarboxylic acid, converting it with a halogenating agent into the tetracarboxylic 
acid halide3 and condensing the halide with 4 moles of a compound of the formula 

X ^ H (VI) 

where X has the meaning given to it in claim 1. 

11. A process for the production of an azo compound according to claim 1 of 
10 formula 

where Ri, R2 and A have the meanings given to them in claim 1, which comprises the 
diazodzation of 1 mole of an amine of Sie formula 



15 




wherein Ri has the meaning given to it in claim 1 and 1 mole of an amine of the 
fonnula 

where Ri has the meaning given to it in claim Ij and coupling the resulting diazoniimi 
compound or compoimds with 1 mole of a don^ound of the formula 

20 R2~CH2— CO^NH— A— m--CO— R2 (V), 

where R2 and A have the meanings given to them in claim 1. 

12. A process for the production of an azo compound according to daim 1 of the 
formula 

t5 where X, R2 and A have the meanings given to them in claim 1 which comprises the 
diazotizadon o!f 1 mole of an amine of the formula 
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where X has the meaning given tD it in claim 1, and 1 mole of an amine of the 
formula 




where X has the meaning given to it in claim 1, and coupling the resulting diazcmium 
5 compound or compounds with 1 mole of a compound of the formula 5 

A— NK^-^ (V), 

where Rs and A have ±e meanings given to them in daim 1. 

13. A process for the production of an azo compound of the formula (I) accord- 
ing to daim 1 conducted substantially as herein described and exemplified. 
10 14. Azo compounds of the formula (I) according to daim 1 whenever prepared 10 

by a process accoirding to any one of claims 10 to 13. 

15. A process for the pigmentation of a plastics material in which a compound 
of the f ormitia (I) according to claim 1 is used. 

16. Plastics materials pigmoited with an azo compound of the formula (I) accord- 

15 ing to claim 1. 15 
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